






I. INTRODUCTION

Shock and detonation waves involve atomic-scale processes which are

imperfectly understood and hard to measure. For this reason we have embarked

on a program, using modern computational methods, of studying the processes

through which mechanical shockwave energy stimulates the release of chemical

energy within a detonation wave.

Our work entails the correlation of two points of view: continuum

mechanics and atomic mechanics. We seek to understand the limitations of the

continuum approach in dealing with atomic-scale problems and to develop methods

for describing these small-scale processes in a realistic way.

Considerable information on the equilibrium and transport properties of

simple systems is now available(l,2). Computer simulations of dense fluids,

coupled with thermodynamic perturbation theories(3) based on simple hard and

soft sphere models, make it possible to describe the pressure-volume-

* temperature equation of state accurately, for sufficiently simple materials.-

For some "realistic" potentials, such as the Lennard-Jones 6-12 interatomic

potential, comprehensive computer simulation studies have established the

density and temperature dependence of the viscosities and the thermal conducti-

vity as well(2). Much less is known about the contribution of intramolecular

degrees of freedom to the transport properties and equation of state. Studies

on molecules like methane and benzene indicate that the computer simulation

approach is now feasible, even for molecules containing several atoms(4).

A numerical study, comparing the continuum and atomistic versions of a

very strong dense-fluid shockwave made use of both the equilibrium and non-

. equilibrium constitutive properties of the 6-12 potential, and indicated that

- useful conclusions could be drawn by comparing the two approaches(5). A

- natural extension of that work is to consider the possibility of coupling
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